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ELECTRIC RAILWAY ENGINEERING
the case of interurban installations the transmission line usually
parallels the road for nearly the entire distance, often looping
through each of the substations en route. With such construc-
tion, it will be seen, the transmission line first cost and annual
losses will not vary appreciably with substation location, espe-
cially for the reason that in the case of long lines with relatively
small power requirements the transmission line wire is much
larger than that required for any electrical considerations be-
cause of the mechanical strength needed. Even in high tension
underground systems the substations are usually tied together by
such a network of primary feeders, for the sake of reliability of
service, that the first cost and annual iossch in the primary sys-
tem may be considered practically independent of the number
of stations providing the total output does not change.
Another important factor which should not be overlooked,
especially when express and freight service is contemplated, is
the question of combining the substation, waiting station, and
freight or express depot into one building wfth a material saving
in the item of substation attendance, since the substation opera-
tor can often attend to the other duties of the passenger station
as well.
If the station be not operated throughout the 24 hours the
question of living accommodations for station attendants must
be given some attention as the theoretical determination might
locate the substations in localities where no attendants would
be willing to live even though the railway company pro-
vided living apartments in the substation building as is often
the case. With some of the shorter systems it is possible to con-
nect the various sections of trolley and feeders through the sub-
station switchboard to the 600 volt direct current supply of the
power station and thereby enable the first car in the morning to
run over the line before the substations are started. With such
an arrangement the operators may live in the nearest town to the
substation.
Substation Design.—Assuming the most common type of sub-
station whose function it is to transform energy supplied by a
high tension alternating current transmission line into direct cur-
rent at approximately 600 volts, the principal factors entering
into its design will be briefly discussed.
With a knowledge of the load demand curve and the efficiency
of the distribution system and with the number and location of

